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Title: Multilayered microparticles enclosing pharmaceuticals 

5 

This document discloses multilayered microparticles with a diameter of 0.1 um to 200 
um. The microparticles are made of calcium carbonate-type compound containing metal ions, 
in which a biologically active substance is enclosed, and whose surface is coated with a calcium 
phosphate-type porous material and/or biopolymer. Examples of a calcium phosphate-type 

1 0 porous material include apatite and hydroxyapatite, and examples of biologically active 

substances include nucleic acids, proteins, and low molecular weight compounds. Because the 
calcium phosphate-type porous material of this invention is less soluble than the calcium 
carbonate-type compound, the calcium carbonate-type compound dissolves first, causing the 
internally enclosed biologically active substance to be released through the pores of the calcium 

1 5 phosphate-type porous material in a sustained manner. Therefore, the present invention enables 
a sustained release of pharmaceuticals enclosed in the multilayered microparticles. The 
microparticles may be subcutaneously, intramuscularly, or intravascularly injected, or may be 
intranasally administered as a mucosal formulation. 

The invention disclosed in this document relates to a use of calcium phosphate-based 

20 microparticles in the sustained release of pharmaceuticals. However, the document does not 
suggest adsorbing pharmaceuticals onto the microparticles, and does not mention any oral 
administration of the microparticles for intestinal absorption of the pharmaceuticals. 
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